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(57) Abstract 

The present invention relates to a pipe coupling, designed as a thread jointing having a male part (1), a f emale part (7) and 
a jointing ring (1 1), disposed therebetween, which parts are coaxially disposed and penetrated by the coaxially disposed pipe (10), 
which is to be connected, said jointing ring comprising a front portion (12) with a front conical rotation-symmemcal surface 
(12a), which abuts an also conical internal surface (4a) in said male part, a rear rigid portion (20) in contact with said female por- 
tion as well as a deformation-portion (15), which is positioned between said front and said rear portions and designed to be able 
to be deformed when subjected to forces in the axial direction. Said deformation-portion (15) is designed as a comparatively thin 
wall (21), which connects the external periphery of said front portion (at 18) with the internal periphery of said rear portion (at 
17). 
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Tube Coupling 

The present invention relates to a pipe coupling, which 
is used to connect a pipe having a circular cross-sec- 
tion, which pipe coupling comprises a thread jointing 
having a male part, a female part and a jointing ring 

'5 disposed therebetween, which parts are coaxially disposed 
and penetrated by the coaxially disposed pipe, which is 
to be connected. More particularly, the invention relates 
to a pipe coupling, in which said jointing ring compri- 
ses a front portion having a front conical rotation-sym 

10 metrical surface, which front portion abuts an internal 
surface of said male part, which is also conical, a rear 
rigid portion in contact with said female part as well as 
a deformation-portion, which is placed between said front 
and said rear protions and designed to be deformed when 

15 subjected to forces in the axial direction. 

SE-C-87 749, SE-C-144 051 and SE-C-351 023 relate to 
couplings, which are designed with an externally threaded 
male part having an internal rotation-symmetrical taper 
20 as well as an internally threaded female part, said two 
parts being bored through with a cylindrical hole having 
the same diameter as the tube, which is to be connected. 
A jointing ring is disposed therebetween and has an in- 
ternal diameter, which corresponds to the external pipe 
25 diameter, and an external rotation-symmetrical taper, 
which is directed against said male part and fits into 
the taper of said male part with a possible conical an- 
gular deviation. Furthermore, the rear portion of said 
jointing ring abuts the female part of said coupling. 
30 When the coupling has been connected to the pipe, which 
extends through said three parts, and the threaded join- 
ting is tightened, the front edge of the jointing ring 
will, with a wedge-action, penetrate the interface bet- 
ween said male part and said pipe and consequently, said 
35 front edge will effect a tightening between said parts. 
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Said three patents set forth various embodiments as to 
how the jointing ring is to be designed and the main 
effort is to be able to master the axial stress on the 
pipe, which is produced by the pressure of the medium 
5 (fluid). Thus, the front edge of the ring can be designed 
with one or several lips, and a hardening of the ring is 
also known, in order to give said lips a cutting action 
on the pipe, which is made of a softer material, and con- 
sequently a reliable fastening. Unfortunately, the join- 
10 ting will be unresilient in this way and for that reason 
sensitive to vibrations while the hardening reduces the 
corrosion resistance. 

Pipe couplings with a jointing ring, which between its 

15 two ends has a deformation-portion, are also known, e.g. 
through FR-A-1 081 892 and US-A-2 100 796. The jointing 
ring according to. said French patent has in each end 
wedge-shaped conical portions, which cooperate with cor- 
responding internal conical jointing surfaces on the male 

20 and the female parts, as well as a central deformation- 
portion, while said US patent has a jointing ring, which 
is corrugated, i.e. has a wave design in the axial cross- 
secrions. The ends are inclined but not markedly wedge- 
shaped. As to the construction according to said French 

25 patent there is a risk of a wedge-action in the two ends 
of the jointing ring against the respective portions of 
the male and the female parts, and in that way the desi- 
rable deformation of the central portion of the ring is 
jeopardized. The jointing, between the pipe wall and the 

30 internal surface of the jointing ring, which one tries 
to attain by a deformation and the clamping action ob- 
tained in this way, is then also jeopardized. On the 
other hand, when using the coupling according to said 
US patent, there is a risk, that no satisfactory join- 

35 ting is obtained between the external surface of the join 
ting ring and that part of the coupling, against which 
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the external surface of said coupling abuts in the end 
adjacent the pipe end. 

Also, it is known to make pipe couplings with two join- 
5 ting rings, which are positioned adjacent each other, the 
object of which mainly is to create two cuts or waist de- 
formations in the envelope surface of the pipe and in 
this way to make the pipe coupling more leakproof and 
above all to resist the axial stress on the coupling. The 
10 principal drawback of these pipe couplings is the fact 
that they are complicated to handle and to produce. 
Their demand for manufacturing tolerances is very severe 
for instance. 

15 A brief description of the invention 

The object of the present invention is to suggest an im- 
proved pipe coupling of the type set forth in the preamble 
of the main claim. More particularly, one object is to 
suggest a pipe coupling with essentially the same advan- 

20 tages as that above-described pipe coupling, which comp- 
rises two jointing rings positioned adjacent each other, 
which provides a more vibration-resistant coupling, which 
can be made of the same material as the pipe and has an 
improved resistance to axial stresses on the jointing 

25 but which does not have those drawbacks, which a two 
part coupling ring results in. 

Those and other objects can be attained by designing the 
deformation-portion as a comparatively thin, inclined 

30 wall, which connects the external periphery of the front 
portion to the internal periphery of the rear portion. 
When, due to the contraction of the coupling, the front 
and the rear portions of the jointing ring are approa- 
cing each other during the deformation of the deforma- 

35 tion-pcrtion, said wall is forced to rise and be posi- 
tioned in a more vertical position, and in this way its 
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internal periphery will move in a radial direction in- 
wards and penetrate into the pipe and in this way effect 
the above-mentioned second waist formation in the pipe 
wallv Thanks to this penetration, which results in said 
5 second waist formation, a sufficient fastening is attained 
of the jointing ring in the pipe wall to resist the 
stress in the axial direction. 

In order to let the collapse of the deformation-portion 
10 occur mainly in the radial direction inwards and not out- 
wards,, it is important that that front ring portion which 
is fastened to the external periphery of the wall be held 
up by the conical internal surface of the male part. 
Hence, according to another aspect of the invention, 
15 the internal conical portion of the male part will ex- 
tend essentially up to the rear abut point of the front 
portion against the pipe wall or longer, before the 
coupling has been tightened. 

20 Since the front portion of the ring preferably is provi- 
ded with a somewhat smaller taper than the conical inter- 
nal surface of the male part in order to attain an im- 
proved penetration capacity, it is important that the 
deformation-portion has a sufficient rigidity to prevent 

25 its collapse, before said front portion has penetrated 

into the pipe a sufficient distance in order to give the 
conical surface a fully leakproof contact. This rigidity 
can be attained by a combination of an appropriate wall . 
thickness and appropriate geometrical dispositions. The 

30 latter feature implies i.a* that the wall suitably is in- 
clined forwards and outwards but that it for the rest is 
straight, i.e. not is folded. 

Additional characterizing features and aspects of the in- 
35 vention are set forth in the following patent claims as 
well as in the following description of two preferred 
embodiments . 
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A brief description of the drawings 

The present invention will be explained in greater detail 
in the following description, reference being made to the 
accompanying drawings, in which: 
5 Fig. 1 is a lateral view and a partial section of the 
composite pipe coupling according to a first preferred 
embodiment before a tightening; 

Fig. 2 shows the same coupling,, roughly half tightened; 
Fig. 3 shows the coupling fully tightened; 
10 Fig. 4 shows a jointing ring according to the first pre- 
ferred embodiment on a larger scale; 

Fig. 5 shows a jointing ring according to a second possible 
embodiment of the invention; and 

Figs. 5A, 5B and 5C show a few encircled details in Fig. 
15 5 on a larger scale. 

A description of preferred embodiments 

The pipe coupling shown in Figs. 1-3 comprises a male part 
1 having a cylinder-shaped section 2, which is provided 

20 with an external thread 3 as well as in its end an annu- 
lar first cut 4 having an internal taper 4a, which is de- 
signed to widen towards the open end of male part 1 up to 
a front edge 4b. Inside first cut 4 having a taper 4a a 
second cut 5 is provided, which is cylinder-shaped and is 

25 terminated with an annular edge or stop face 6. 

A nut- shaped female part 7 having an internal thread 8 is 
in Fig. 1 screwed in on the external cylinder-shaped sec- 
tion 2 of male part 1. Female part 7 is provided with a 

30 cylinder-shaped opening 9 at its end turned away from male 
part 1, which opening has a diameter which corresponds 
with the external diameter of a pipe 10, which has been 
inserted into said pipe coupling. Pipe 10 is inserted to 
such an extent that it abuts internal annular edge 6 in 

35 male part 1. Finally, a jointing ring 11 is mounted on 

pipe 10 between male part 1 and female part 7 in a space 
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13 , which inwards is limited by the pipe wall, forwards 
is limited by front edge 4b of male part 1 and by tapered 
surface 4b of cut 4 of the male part, outwards is limited 
by a first internal cylindric surface 13a in female part 7 

5 and by a second cylindric surface 13b having a slightly 
smaller diameter than first cylindric surface 13a, and 
backwards is limited by a tapered press surface 13a on fe- 
male part 7, which is inclined from second rear cylindric 
surface 13b towards cylinder-shaped opening 9 with an angle 

10 of 30° in relation to a radial plane. 

The end of jointing ring 11 which is turned towards male 
part 1 is, in the present description and the patent claims , 
called the front end, while the opposite end. is called the 

15 rear end. Said jointing ring is shown in detail in Fig. 4. 
It is provided in its front end with a front wedge-shaped 
conical portion 12 having an external conical surface 12a , 
which has an angle of about 15° in relation to a radial 
plane, which is slightly smaller than the corresponding 

20 angle of internal taper 4a of male part 1. An opening 14 

extends through jointing ring 11 and has a diameter, which 
corresponds with the external diameter of pipe 10. 

In its rear end jointing ring 11 has a homogenous rigid 
25 rear portion 20 having ah external conical surface, which 
abuts press surface 13a of female part 7 and has the same 
conical angle as this part. 

Between front wedge-shaped conical portion 12 and the rear 
30 more blunt rigid end portion 20 a deformation-portion 15 
is provided, which is designed as a comparatively thin 
wall 21. The word comparatively implies that the wall is 
substantially thinner than the material in said front 
and rear portions. Said wall connects the outer periphe- 
35 ry of front portion 12 with the inner periphery of rear 
rigid portion 20, i.e. wall 21 extends between partly 
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transition 18 between front portion 18 and deformation- 
portion 15 and partly front abut point 17 of rear portion 
20 against the pipe wall, i.e. the point which forms a 
transition between rear portion 20 and de format ion-por- 

5 tion 15. On the one side wall 21 is surrounded by an in- 
ner annular groove 16 having a triangular cross-section 
and on the other side by an outer V-shaped annular groove 
19. Wall 21 can also be defined in this way: It extends 
from front abut point 17 of rear portion 20 forwards and 

10 upwards to transition 18 between front portion 12 and de- 
formation-portion 15. The angle of inclination of wall 21 
is 30-60°, before deformation-portion 15 has been deformed 
in conjunction with the tightening. 

1.5 . In its not yet tightened condition, Fig. 1, jointing ring 
11 is, with its front conical portion 12, inserted into 
male part 1 to such an extent, that front edge 4b of the 
male part is positioned substantially at the same level - 
in the axial direction - as rear abut point 12b of front 

20 portion 12 against the pipe wall. When the coupling is 

tightened, front ring portion 12 will in this way be held 
up against conical surface 4a of male part 1. 

Fig. 2 shows how. the coupling has been half tightened and 
25 in this way forced front portion 12 of jointing ring 11 
to, while being held up against conical surface 4a of 
male part 1, penetrate into the interface between pipe 10 
and male part 1 and bring about an efficient tightening 
between the same. Consequently, during this tightening 
30 step a relative movement between jointing ring 11 and male 
part 1 takes place and thus, at the end of this step front 
edge 4b of male part 1 is positioned substantially at the 
same level as said transition 18 between front portion 12 
of the ring and wall 21, Fig. 2. The penetration of front 
35 portion 12 of ring 11 into the pipe wall results in a 

first front waist formation 22 in the pipe wall, Fig. 2. 
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During this movement up to the position shown in Fig- 2 
conical front portion 12 of ring 11 will fully contact 
conical internal surface 4 of male part 1, which in this 
way supports deformation-zone 15 in a radial direction. 

5 

When the tightening of the coupling is continued, front 
portion 12 of jointing ring 11 will not penetrate deeper 
into male part 1 or into .the pipe wall. Deformation-por- 
tion 15 will instead collapse. Deformation-portion 15 has 

10 during the initial step of the tightening, i.e. up to the 
formation of the tightening waist formation 22, Fig. 2, 
had a sufficient rigidity to resist the deformation. Du- 
ring the continued tightening the deformation forces in 
the axial direction will increase and consequently, the 

15 deformation resistance of deformation-portion 15 will be 
overcome. When the deformation is attained in this way, 
the direction of wall 21 will turn increasingly vertical, 
while the abut point of wall 21, which corresponds to 
front abut point 17 of rear portion 20, will penetrate 

20 into the pipe wall and bring about a second rear waist 

formation 23, Fig. 3. During the deformation process wall 
21 is prevented from instead moving in a radial direction 
outwards by the support of front portion 12 of the join- 
ting ring on its external side against radially outward- 

25 ly directed movements of the male part up to the periphe- 
rical portion of wall 21, i.e. transition 18. This second 
waist formation 23 has brought about such a reliable fas- 
tening of jointing ring 11 in the pipe wall, that all 
normal axial stresses on the jointing will be resisted 
30 and a very satisfactory vibration-resistant tightening 
at the same time be accomplished. 

Fig. 5 shows a modified embodiment of a jointing ring. 
In this figure the same reference numerals as in Figs. 
35 1-4 for the corresponding elements have been used, 
suffix 1 being used. 
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The difference between this embodiment and the embodi- 
ment described above resides in that front conical por- 
tion 12' as well as rear rigid portion 20 1 have been pro- 
vided with internal cuts 12c 1 and 20c 1 respectively. Cut 
5 12c 1 renders front conical portion 12 1 slightly more flex- 
ible in order to facilitate its deformation and penetra- 
tion into the pipe wall during the first step of the 
pipe coupling tightening process. Rear cut 20c 1 renders 
the front common abut point 17 1 of wall 21' and rear por- 

10 tion 20' against pipe 10 more marked. On the other hand, 

rear portion 20 » will be slightly less rigid than a corre- 
sponding fully homogenous portion, but more rigid than 
deformation-portion 15' /wall 21'. In order to compensate for 
the slightly reduced rigidity of rear portion 20' , the 

15 same has been made more inclined in relation to the ra- 
dial plane than in the previous embodiment. Thus, the angle 
between the external surface of portion 20' and the radial 
plane is in this case 60°, shile a 45° inclination of the 
corresponding angle of the previous embodiment is used. 



25 



30 



35 
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Patent claims 

1. A pipe coupling, designed as a thread jointing having 
a male part (1) , a female part (7) and a jointing ring 
5 (11) disposed therebetween, which parts are coaxially dis- 
posed and penetrated by the coaxially disposed pipe (10) , 
which is to be connected, said jointing ring comprising 
a front portion (12) with a front conical rotation- symmet- 
rical surface (12a) , which abuts an also conical internal 

10 surface (4a) in said male part, a rear rigid portion (20) 
in contact with said female part as well as a de format ion- 
portion (15) , which is positioned between said front and 
said rear portions and designed to be deformed when sub- 
jected to forces in the axial direction, c h a r a c - 

15 terized in that said deformation-portion (15) is 

designed as a comparatively thin wall (21) , which connects 
the external periphery of said front portion (at 18) with 
the internal periphery of said rear portion (at 17) . 

20 2. A pipe coupling according to claim 1, charac- 
terized in that the rigidity of said deformation- 
portion (15) is sufficient to resist the tightening for- 
ces in the axial direction during the first step of the 
tightening process, during which the front conical por- 

25 tion of said jointing ring penetrates into the pipe wall 
in order to effect a first front waist formation (22) ad- 
jacent the lip of said front portion, while the rigidity 
of said deformation portion is insufficient to resist 
more elevated axial tightening forces during the contin- 

30 ued tightening process, subsequent to the formation of 
. said first waist formation (22) , and in that in this way 
the inclination of said wall in relation to the symmetri- 
cal line of. said pipe will, from an initial inclination, 
be successively increased, the rear/internal portion of 

35 said wall in this way penetrating inwards in a radial di- 
rection, a second waist formation in said pipe being 
attained. 
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AMENDED CLAIMS 

[received by the International Bureau on 15 August 1989 (15.08.89) 
original claims 1 and 2 replaced by amended claim 1 (1 page)] 

A pipe coupling, designed as a thread jointing having a male part (1), 
a female part (7) and a jointing ring (11) disposed therebetween, 
which parts are coaxially disposed and penetrated by the coaxial ly 
disposed pipe (10), which is to be connected, said jointing ring 

5 comprising a front portion (12) with a front conical rotation- 
symmetrical surface (12a), which abuts an also conical internal 
surface (4a) in said male part, a rear rigid portion (20) in contact 
with said female part as well as a deformation-portion (15), which is 
positioned between said front and said rear portions and designed to 

10 be deformed when subjected to forces in the axial direction, and 

wherein the rigidity of said deformation-portion (15) is sufficient to 
resist the tightening forces in the axial direction during the first 
step of the tightening process, during which the front conical portion 
of said jointing ring penetrates into the pipe wall in order to effect 

15 a first front waist formation (22) adjacent the lip of said front 
portion, while the rigidity of said deformation is insufficient to 
resist more elevated axial tightening forces during the continued 
tightening process, subsequent to the formation of said first waist 
formation (22), resulting in a second waist formation in said pipe, 

20 characterised in that said deformation-portion (15) is 
designed as a comparatively thin wall (21), which connects the 
external periphery of said front portion (at 18) with the internal 
periphery of said rear portion (at 17), said thin wall sloping from 
said external periphery of said front portion inwards and backwards 

25 toward the internal periphery of said rear portion, such that under 
the press from said elevated axial tightening forces during the 
continued tightening process, the inclination of said thin sloping 
wall in relation to the symmetrical line of said pipe will, from the 
initial sloping inclination, be successively increased, the rear/ 

30 internal portion of said wall in this way penetrating inwards in a 
radial direction, forming said second waist formation in said pipe. 



35 



PCT/SE89/00182 




WO 89/09904 



PCT/SE89/00182 




INTERNATIONAL SEARCH REPORT 

International Application No pQT/fiKflQ /00182 



I. CLASSIFICATION OF SUBJECT MATTER (it t<»*t*i clarification symbola apply, indicate alt) • 



According to International Pit.nt Classification (IPC) or to both National Classification and IPC 4 

F 16 L 19/06 



Minimum Doeumantatlon Saarchad 



Clasaifi cation Syatam i 



Classification Symbols 



IPC 4 
US CI 



F 16 L 19/00, /06-/08 
285:232, 249, 323, 339-343 

Doeumantatlon Saarchad other than Minimum Oocumantotlon 
to the Extent that such Documenta are Included In the Flelda Searched 

SE, NO, DK, FI classes as above 



III. DOCUMEN TS CONSIDERED TO ■< WEL1VANT' 

[Category * j 



Outlon o« Doc«m.nt. " w«h iHdlctlon. «h.r. .pproprt«t.. oith. flmnt CW> 



SE, A, 86 771 (AKTIEBOLAGET NORDISKA ARMATUR- 
FABRIKERNA) 
7 July 1936 

FR, A, 1 081 892 (JACQUES MULLER) 
23 December 1954 

EP, A2, 0 034 493 ( GOULD INC.) 
26 August 1981 

EP, A3, 0 034 493 (GOULD INC.) 
26 August 1981 

US, A, 2 100 796 (L H CHURCH) 
30 November 1937 

US, A, 2 450 170 (G G SMITH) 
28 September 1948 

US, A, 2 536 745 (R E HEROLD) 
2 January 1951 

.../. 



Relevant to Claim No. «» 



• Special categories of cited documents: « 

"A" document defining the general state of the art which la not 

conaidered to be of particular relevance 
«6« earlier document but publlahed pn or after the International 

filing date 

"L" document which mey throw doubts . on ' jrlo'ltj . m <") h °, r r 
which ia cited to eetabliah the publication data of another 
citation or other epecial reason (as specified) 
"0 M document referring to en orsl disclosure, uss, sihlbltlon or 
other means 

"P" document published prior to the Intsrnstlonsl filing date but 
later than the priority date claimed 



Sited to understand the principle or theory underlying the 
invention 

-X M document of particular relevance: the M^JjSStS 
csSnit be considered novel or csnnot be conaidered to 
Involve an Inventive step 
-v- document of psrtlcular relevance: the claimed Invention 
unnot it coniidsred to Involve en inventive step when the 
document Is combined with one or more other eueh doeu- 
menu, such combination being obvious to t psrson skillsd 
In the art 



•A- document member of the same patent family 




Form PCT/1SA/210 /second aheet) (January IMS) 



International Aooiicsnon :* r.. PCT/SE89/00182 



HI. DOCUMENTS CONSIDERED TO IE RELEVANT (CONTINUED ERQSg TH5 SgCO.ID SHEETS j 





Citifion at Dccurrwm. witfi indicstiOR. whwrappropnatt. ot tne ra*r 


mm essences 




A 


US, A, 4 556 2^2 (KOWAL ET AL) 








3 December 1985 






X 


US, A, 4 586 731 (CASTRUP) 




1 



: i 6 May 1986 

'• See whole document 

? & EP, 0140060 

DE, 3333866 
j JP, 60151495 

| i 

i 



i 

i 

i 



i 

I 

Form PCT'ISA/210 (wtra »ht*t) (January 1M5) 



